In vitro binding of purified NahR regulatory protein with promoter Psal.
The NahR regulatory protein activates the naphthalene catabolic operon through binding to the Psal promoter in the presence of salicylate. Here, we investigated in vitro binding interaction between NahR and Psal using purified functional recombinant NahR. The T7-tagged NahR was shown to exist as a monomer in solution. Electrophoretic mobility shift assay (EMSA) showed that purified NahR bound to Psal in 3 different forms, whereas surface plasmon resonance (SPR) showed on an SPR chip at ratios ranging from 1:1 (at 0.42 microM NahR) to 8:1 (at 6.8 microM NahR). The binding was slightly inhibited by salicylate, suggesting that salicylate may not be involved in the binding of NahR to the promoter, but rather may be important in the activation of prebound NahR. An examination of the binding kinetics by SPR for the interaction between NahR and Psal revealed that the equilibrium dissociation constant was approximately 2.44 x 10(-6) M and the association and dissociation rates were 7.82 x 10(4) M(-1) s(-1) and 0.191 s(-1), respectively. These results demonstrate for the first time that purified NahR binds as a monomer to Psal and undergoes multimerization. In addition, we present novel data on the kinetics of NahR binding.